Array-based comparative genomic hybridization of circulating esophageal tumor cells.
Esophageal squamous cell carcinoma (ESCC) shows a high frequency of lymphatic and/or systemic metastasis, even when the tumor invades only the submucosa. To investigate the genetic alterations in circulating esophageal tumor cells, we performed array-based comparative genomic hybridization (CGH) analysis of 8 DNA samples of xenografts, which were previously established from the thoracic duct lymph of 13 ESCC patients. A total of 5 loci (or genes), 10q21.3 (EGR2), 11q13.3 (CCND1/CyclinD1, FGF4, and EMS1), 11q14 (PAK1), and 22qtel (ARSA) were found to be candidate amplified loci in the xenograft. In contrast, a total of 24 loci including 9p21 (p16 and MTAP) were found to be homozygously deleted candidates in the xenograft. Both p16 homozygous deletion and CCND1 amplification were detected in 6 (75%) and 5 (62.5%) of the 8 xenografts. Furthermore, by quantitative Southern blot analysis, we found p16 homozygous deletion in 30.8% (8/26) of the primary tumors and in 50% (4/8) of the metastasized lymph nodes. The frequency of CCND1 amplification and p16 homozygous deletion is suggested to be associated with ESCC progression. Matrigel invasion assays of p16-deleted ESCC cells showed that restoring wild-type p16 activity into the cells significantly inhibits tumor-cell invasion, suggesting that p16 inactivation could be involved in ESCC invasion. This is the first report showing the genetic alteration of concealed tumor cells in the thoracic duct lymph. The present gene list should be helpful for identifying new amplified and deleted genes in primary ESCCs as well as in metastasized lymph nodes.